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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and its manufacturing method which has dummy 
bump regions formed in a specified pattern within trench § 
element isolating regions. * r 
SOLUTION: The semiconductor device involves a sil 
substrate 10 having trench element isolating regions 
and a plurality of dummy bump regions 32 are provided in j&f 
the trench element isolating region 24. Assuming a first 
virtual straight line L1 extending in a direction 
intersecting the row direction, the angle between the 
first virtual straight line L1 and the row direction is 2- 
40° . Assuming a second virtual straight line L2 
extending in a direction intersecting the column 
direction, the angle between the second virtual straight 
line L2 and the column direction is 2-40° . The dummy 
bump regions 32 are disposed so as to locate on the first 
and second virtual straight lines L1 , L2. 
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(57) imm 

biit^S, fTSf6]i51t$S[S)i:fp v ot(*t>'5> m 
(i, 2-4 0|tfc6c y^-£iMi$3 2li, IB 1 ^> 

E8ML l*5£T>*^2<Z)<gffifiig!iL 2±fcf£tl-r<5 J: 
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fT;frffl£XJIi-6*faK»oXf*tf^ SSitf>ffiaiEi» 
OStfcD , 

[S#J5 4 ] l - 3 ^v^xtWc^^x, 

EJBi^isaiW*±Jwtt«-r5J:5^, saasn^, * 
me h u v^is^^fiisi«crt{c*3^-c, st^-^^-fi 

«nay^-ia»««i4, «HB*2oiKaB:ii±*wtt«-r 

[»*«6 ] l-4<o^-m^ic*3^r, 

Eaiw»*a*"t-sfc* 

»IEJB2^1Kai«l*fclWiaW*WiO*r*f4, 2-4 

0St*>t) , 

SBJB2^<gaH«l±<wffilfi-rsj: gBB£*xfc, ¥ 

^f£3£Bo 

y5-i£b»««Offia^W**i. 3 0-5 0% 
IW*3Si i 1 o lc*3i/>X, 
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[m^^i 2] iit;fcJSi-i i ^^-m^jd^^r, 

[f»#*gl 3] 2(C:fc^X, 

4] 2^fciii 3Ki3^x, 

m&m i aisantks fc««trsE* 2 <o<saa:»±^iaa 

So 

co — ia <t ¥&ftgimo 

*tftL^9, mfEiZ2f^±^F^Rl{l> 0. 5-5/<mX&> 

[IS*«i 7] ttsK4i 6K:fc^x, 

^ [IIM18] 2— 1 7<7?l/>*m^tC*3l/> 

x. 

[8**^1 9] 2-1 8£>^i* ;iX7W-:fc3^ 

[»*«2 0] g»*«l 2-1 9m^-r*x?!i>(;i*5^ 

[»*«2 1 ] m&mi 2-2 o<o^i*ix*^c*3V^ 

X, 

¥affi*^Bo 

in#S2 2] w*3si -2 1 ^^fn^c^^r, 

JfflKh u->-^*^5}-Kffl«rt^*5^X, *JbE«#Kft 
£4x, 

ffiE«JLKi*K»#Wl::fi/jr 5:^^^^; - ASPS 

[IS*^2 3] «*^2 2(Cio^T, 
ffife«JtE«c<a«li* 0. 5-2 0/*mXfc£, 

[W*«2 4] h u^3R^#«««£*U 

mis h u->^9S^5>aiss«rt(c*5^x, 
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WW2 5] h u^**$W*«««:»U 
[»*3g2 6 ] S»3ft«2 4 (C&^T, 

icfix, 

M2 8] H/yf*^«Mtm, 

IS, (b) ^/j:<Hli^h7^i^-7^^l 

(c) fflrlB b fsrzizm'tz <£ 5^, KtB^ya^S 
S<o±*c % ft*IS:«at5Ifi, (d) fflrEW 

if§, 

atriaia (b) m^t, Btrie h u^^rttc, asoy 

[»#JS2 9 ] h u>^*^#«tH«**r*-** *m 
sgi^sgssr^ot, (a) ->y=i^atE©± 

II, (b) ^4< ttiB^h5/^14v^^i:U 

(c) miE huyf^^sts J: wsE^y=>a 
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IS, 

HMEIS (b) icfci^T, MR h uy^rttc, 

wsE»2^>(Efflii:j»iWj«eM*rfijt^*-t-ft«, 2-4 

[»**3 0] lf^^2 8 lc£>^T, 
StIfSm2(7)igfflfi^^MfE^J^^<ho^i-^^, 2-4 

atrial s miB»2^fiffliB:»±«rittfli-r 

(*3$«^«{iS*fe-e*>oT. (a) ->y =>g«(7>_t 

II, (b) ^<c< <b i>SFI§* h ^ L 

(c) stris h «fc 5 l-> 

*g<£>±t-, feil^ff^t^II, (d) ffirie^F 

b y;<m&* h LT, «HB* It 5 

II, Sr*^, 

MIEXS (b) tc&^T, h 

flc»B^Mii*ffiT-*>oT. (a) '>y3>'SSO± 

IS, (b) ^/^< t t>^F^^ h^/^I^^^^L 

(c) »BH/yft3E*tSJ:5»c, fflflE^ya^S 
«<^±lc, (6MSr«*tSIi, *5 <t tF (d) ttjie^fF 

II, 5r^^, 

WSEXa (b) {^^^T, ffiriB h U>^F^(C 

50 



(4) 
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[IS*^3 3] Iit:£3l3 l ic&^-C, 

[0 0 0 1 ] 
[0 0 0 2] 

[«*«[«] iS¥* ^#f*s?f^- (tittfMOS hyv 
h u^^*-T-^«lfttB^»W*ix-C^* fl h 

[0 0 0 31 HI 111, fi£*<£> h l/yfi^MSffi^ 
[0 0 0 4] 011 (a) (c^i-J: 9 M x h l l 

6**-t--6'>y =* >mfc i i o±tc tgftjB 121 
ft-tz, ceo v y 3 ygfi i i o i 3 o 

3 0 £$Ffg.* h y^Sl 1 4 £<DM(;:ii. 
^> Kll 1 2#fr?££;h,T^£o 

[0005] ftic, mil ( b ) (c^-rj: 5 wm* 40 

V lH^^h Its ffiSiJI 1 2 l 

[0006] tit, eii 1 (c) icjF-tx 9ic mm 

x b y<JB 1 1 4 SrP&^-TSC irfcj: t) > h 16* 

[0 0 0 7] L^L, ill (b) ic^-TJ: 9 (c. -rV< 
0£. 14 Lfc^fi^W 1 3 0 t SO 
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c©J:9 4!l^ fcir x.rf»:<oPp^S*s±i:^o 
[0 0 0 8] CMPSfcT-S&l^Ji 121 6 BB 

Id, mS5CLfcjtJ»i!b*iH*l 3 0JC*5»t*W»^ h s/^< 

1114^ mmzMbtix psi^c5o - 

SFS^ h 3"<» 1 1 414, HttS:LfcllSb£ia5SB« 1 3 0 
iztt^Zt. fiij<b4x*i\ zmm&n* *9£iSSS«i 
3 0 flV^-ix-ffiffK: J: *K WEB is— bfrft&~fZ>Zt 
o£9, mVz:Lfc^^[£b^S«cl 3 0(C^o 
JtSWIg* h s//<Ji 1 1 4 icii, Wfifffi** 5 ** t 

ma:Lfc*aia»«*i 3 o*c*5it*w*^ 

[0009] Co0£ 9 m^Lfc^^btfb^^^c 1 3 0 

{z&rtzmmx b^'iiH &mmzmhti&±s ft 

b?Ltf. h u->f=-J6»JI 1 2 0<DBHW*tf €>o 

< /^(O^ft^^CS ((§111 (c) #HB) . 
SFS^ h y^S l l 4as*<a«fg**»^*;i i#T-£ 

&as««l 3 oasfi»J6*L5£, W«*#fcfc>^ 
ffilC^^^n^^SJtfbfflSffi* 13 0 tc&ttSW^* h * 
Ail 1 4Cio^X, mn — v?3> (erosion) 
5 0 ^il4, $F!S* h 1 1 4^8 1 

i:, *6^e i 2 i <D±mz*s^x j f<< ?*s>y (dishin 

g) d^C5 0 -rV *fe^@ 12 1 cD±ffi 

[0010] W±^Pflffl4»ft-^-5fe«)lc, El l 2 (c^ 
t«i:, hi/>f l i6rtCs l 3 2 

3 2JC5)-»$tt, 5Il3i:Lfc^^)i£h^^i^ l 3 0 f-^F^/E 
Lfc*3»iatt««l 3 0ic*3*t«, BF*w-h*s«<* 

i 3 2Wts:tia »p. m&ufenaa«SB« i 

3 0^M6n5©S:»x.5: t^T-#5o 
[0011] y 3 2S:*fiK LfeftWfi, 

#^^F9 - 1 0 7 0 2 8.^«, ^H?9 - 18 115 
9 1 0 - 9 2 9 2 1 1 1 

- 2 6 5 7 6 JH&flL 3^S^rF^ 5, 885, 8 5 6^ 
&£X*&m&*t9l5, 9 0 2, 7 5 2TO^t, 

[0012] 
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[0013] 

(a) .^B^ii^^^git h is^^m+ftm 

1 Officii*! ^ffirlEff^rSj^^/cf^ftlL 2-4 0ST 
«>9. WEyS-iSttWfcll, WIEJB 1 <Ofi«iti|fc±JC 

[0014] c:t% r-ft^ftj ^ti x t 

[o o i 5] *am<oxi<o*9n*mniziLti&s y^ 

[0016] St «JhE«<Of+iS^i3^-C fc* »HK 

[0017] #389itf>SS i o^wfMSBfi, fflriam 1 

[0 0 18] MEy 5-A6BSB«fl„ f£y 

[0 0 19] (B) «P^S2(DMKi(i, hi/ 

2-40Stfc»), (WIEy^-fliSBWWtt, #rE?fS2cD 

[0020] >i w "C r^ij^f6]j fr^fSjiSzfc-rs 
n *3i/ui: p C^i^ft^fHWu #JfcK«tti'4:%* 

[o o 2 i ] *mw<Dm2<D*mft&mz£tiiL 
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ICfeot, W*ft»c»5*-5^5-ia»««ll, 

[0 0 2 2 ] *t ajhE«^fti5«ci3i>T t>> 
ys-i&ttWiS*E«'r«£i*S"?**fc»* ^^aa5 
SB«M^PfllW^»f^««ic*3VN-c StUKys-Ggfl 
8S«c$:B@i-e^ i#T?.S*. 

[0 0 2 3 ] St ±i£<7X «P^il^^M 

[0 0 2 4 ] *58W<DJB 2 <0*«(*3S«I1. WE* 2 <D 
#S H/>o WEIHIWI1, l-16^mt*)5:^ J »* 

[0025] WEy^-ia«««tt, tty$-fl»«* 
<D*i>#, WEJB2<ofi«i«il»±^ffi«'r« J: 9fw, ga 
■ snr^s: i#»s Li/\ 

[ 0 0 2 6 ] *»W<OjBl*5j:UfJB2^**fls:SS«JC*3 

[oo2 7] (i) spK»«(c*5i^r, Whi/yfS 
^#«ts*<&ffi®t-i5«>*K ys-di«i««tf>ii8f<0» 
-frji, 3 o-5 o%-c*>*ffira-e*>So :<o«^3o 

«TEW*I1, 84 0%T^^:i:^U\ 

[0028] ( 2 ) wEy ^ -&&m®v>w-mxmte. 

*U^. WEy5-ia«««Ospffi?[5ttA5, liffjE** 

[0029] (3) y ^-lawtBSt^ 5 ?®^*^*^^ 
5d? jwesb i <oiE»B:«*^n«rE*2^iS«ii:«« 
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ftL<&9> ffirfEi23l^±OFfliS(i, £f£L<f40. 5-5 
m, J: IP £f £ U < 14, ft 1 it mtfc^ 
[0 0 3 01 (4) ^5-fl»«««)3Pai»«* s *»«5 
WE-/ 5 -£i«|B«©-ia<0*Stt, l^mJ^ 

±"e*)S««t?*6; lp, y* 

[0 0 3 1 ] ^Lt, fflE^ 5 -att|R«<&— i2<D*£ 

f4, i0Mm«Ttfcailltfe5:i:»^L<, S 

[0 0 3 2 ] L< f4. fltfEy ^-rfhanMillc^ — 

*Z2cOfi£l4. S2/imtfe5c 

[0033] (5) msa h u^f L *^»BifiH«rt(c*3v> 

WISH'S BSfw*5PT*£ 7 j/f (scratch) 

f4, fcir^L^O. 5-2 0|imt$)^iitfc^ 
[0 0 3 4] (C) *»«<0JB3<0*«*JS«*4, hu 

fT*Ift^»9-&9mE^5-fl»«I«IBO|IBIWf4, 

[0 0 3 5] ::x\ rfr*G>j is<fctf r^ij^^j i*, 
[0 0 3 6] «P^og3«^)^(t:SIl:J;nil fr* 

[0 0 3 7 ] <D) *»IH^JM<0*W<*1S«I4* hU 
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^J*r^^»«J^9WEy^-iG»««BB<OMIHJ4. Ry 

"CBS* 5 WE^ 5-i£b»«*l4, ZP(cfT^f6)(C-r 
*i. WEy^-c0iffltB«<Ofi : *Ifi)^i"n^«J4, 82-5^ 

[0 0 3 8] ::-e, rfr^fij *sj:t/ r^j^fpjj (4. 

70 [0 0 3 9 ] 4 (D^i*glC J:^, ^J* 

ftTrBMJ ^ 5WEy 5-i!b»««l4, Zi/MCfT^lpJKi" 
ilTP6, I(7)/c^, *»W^JB4<0*#*SS«I4. * 
»W^JB2 0*«*»«4:BI«l©fffflJa**»-*-ac 4: 

[0040] ^/"c, ±«e^. *&w<Dn3<D*m#mm 

^ '[0 0 4 1 ] *^^^3*5j;^4<?)*9»:gl(:*3 
PT, S9E^^-i£ia5««^-i22<0*$*4, ft2 M mT- 

[0 0 4 2] (4M»<*3fi«<0»ligr#ifc) 

taw^h^^i^wtam (b) ^*<<bt 

uyf^Mt^m (c) OTM/yfS:S«tS 
^ 4 9fc, ItE^ya^Sfi^ilc, l6iiiS:Wt6I 
(d) MEWS* h j/^JB*:^ h 3"<£ L 

(b) C^o^t, itEH/yfrti:, H»:<z>y $ 

-5, SI 1 ofiffiSiBSrffl^-rs t x iffES 1 coiEffiS^ 
tflftEfT^rp)t^*-rftl4, 2-40«-C*9, HfB/ 
^-i£h^®«cJ4. #JE^ l oiHSiE^-tif-fiSi"^ J: ^ 

[0 0 4 3 ] ^^0^^, jfSl ^^^»:^®Oi!ii^^rfe(r 
^ i^rt, IS (b) K*3PT. y 5— Ci««**sjgrtS 
ftTP-5o ^<n? ^-aS5ffi«cJ4, *J8W<0» 

ytsssnr^s. c co /c ^ , i§ (b) (c*3pt, 

f&ZixZZklcteZ, II (d) (c^pt. 

JI«c^»-t--5^ ^*s-C*^ 0 Lfo75 s -3X, 

[0044] (b) *&w<n. % 2<D*mfcgim<vm& 

50 huyf*t-»l««^tt5, ^ajffc^©^ 
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(b) a>#< £ h ;y'<JI£^** £ LT, iWlE 

^y=>>l^:huyf^?FMt5ii, (c) MI2 h 
J: 5 (c x MIS *> y =» vSffi^Ji tc, & 
iI?rMt6Ii, *5<£t>* (d) ttKQFB* hy'*JI 

HMEXg (b) Jcfe^T. KfEhi/yfrtl:, H» 
[0 0 4 5 ] ^2(^^«»:^©^^ig^&{C 

ifc/^-y^^^^-yt?, y ^ - a A«« a* fl£ 

[0 0 4 6 ] ^*»<*:36|B^»iii*ifet. 
[0 0 4 7 ] i" #$8WO % lKD*i*gI« 

9, mK^S MIES2(DiSffiiE»±(ca 
[ 0 0 4 8 ] ZCD £ y Cll^ Wfci^Cli, -gJtlZ 

[0 0 4 9] #38910, !Bli3j;US»2 0¥»#:3g«<a 

(1) - (5) ^^im{C<h £ w fcjftS-C* 60 

[0 0 5 0] (C) SS3O¥»ft:3S«0>»i§ 

M^t'fcor, (a) ->y=iyiffio±{:, m^<D 
(b) '>^<nig^h-7^i^^^nit, ifris 

C/^>Ij£(:hu>f^ifMt5m (c) mflE h 
MftMtSIi, *$J:y (d) (MEW** 

Mtsxm (b) kss^t. mehi/yfrti:, 
coy wiEy^-ia»«i*tt, 

spffiJgtt»w*3t%T. l$tfjE^F?g**U, fT*ffi)-eBtt)^ 
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[0 0 5 1] #3§W<7X m 3 <0^»ft:3S«^>SBiS*ffi^ 

id? *s-C#6o 

[0 0 5 2 ] (D) #38W£>SS 4 O^fMSB^fiiig* 

it^&T-^>oT, (a) =>S«G>±K, 0r£<7>'< 

hy^n*»*t«ia, (b) 

£ fcWJB* h v t IT, «ME->!J = 
ySfii:h^yf^«t5m (c) ffjiEhu>^ 

*5«fcO* (d) MSB3F«* h s/'*J§*;* h 
jy/^LT. tfrlE*fe^^^W^i-6XS. MiE 
i>0 XH (b) {c*3V>X. tfrlE h u^F*U-> 

[0 0 5 3] *?89!0>* m 4 tf>^#fleS£«tf>S{ig;fr8:fC 

[0 0 5 4] *»M^!B3^*#»:36«^«iig*jfei:, 
[0 0 5 5] :0«t (djm^^^r^i^twJi, 

[0 0 5 6 ] 
[0 0 5 7] 

^■af^-^««««r*ri" 5->y =ysfi^)»a^i:fc 

5^ ho £XTs h^W»Bt5'> 
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[0 0 5 8] Oleil, 0f:e — 

^i-*ss»iaffiSBtt3 o^M^ixn^o na^as 

i&3 0fl, fc^ll MOSh7y^^^i^iW 
dt««i:*S. 3l9£i«l!B«3 0ll fcMWSfctt^v 

yj±\c mmztix^Zo nadasis««c3 of*, 

«A£ft£H»aA«tt3 0 t. B£LfcSf»ia*«l« 

3 0 ^^ICII, /£l^*^#«tS«2 4 ^«$ilt^ 

[0 0 5 9] h Is>m*ft1&9ttk2 4f*ll;:f4, y 

5-£iSBSH«3 2*5JgfifcSixT^So y^-a^li«c3 

2d. fT^i;Sit$*f^ic^ot, s^JSEM-r^j: 

^*^#*«*2 4oote (ns»[Di«isBi«na^inH) wi 
[0060] *^a»ffi^3 oouia^fi, 

«(c»a-*-6j»jl:E«*SReSixX^*. ::t% 5£ih 
EigE^ll, ^5-fii»««3 2«rJ84S-&fti^«*«:V^ 
5, o*9, y S-t£bgP®#c3 2(1, d (D^ihE«F^{C 
»*»6fti^«J: ?FM$iit^6o J: 0 A*Wfcl4, 

14. ^£K»I*$jIxX^*o »#«fc#JhK««::**S 

[0 0 6 1 ] £JIT, H3S:#BRLft*S6, 
«3 2<Offi«/**->-£R91-t-5o 0 3lt 
SIi$3 2<OiBB^^->'&ttP^"r6^^O0Xfe-5o 

[0 0 6 2 ] y$-fl»««3 2lt SB 1 ^ISfflKi^L 
l ±(cjtt«i-5 J: 9 tc^Sixx^So 
as® 3 2 d, 12 afi&XIt l 2 ±{c(ig-r 5 J: 9 (c 
«^lTl^ 0 y$-fiittW*3 2*4, fcirxrt, Y 
^ — dbglStM^c 3 2 OfiMS, §5 1 c^fK&iS^L 1 <0±C: 

(EffiiE^L 2<0±lef£H^5<fc 5le, ^fiRSix^o 
[0 0 6 3] Si^ESIftL i (is fT;*rp)££SILX 
i^o * i <oommM\- i £*T;£fa<t<o#-rfc e i is, 

2-40Stfc^ ffSL<IJ15-25«"efc*), J: 

D»H<iifi20iltfc5, ::t rff*r&)j £11, 

E**ifS:%ltLXffl5e$ix6, — ^*IpJX-*>5 0 
[0 0 6 4] 5S2£>(EJBfi:iRL 2 11, WJjfat'Z^X 50 
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JR2<0<SaHEj»L 2 (h^J^f^ct^^-rft 0 2(1, 
2-40gt'fc^ L< II 1 5~2 SgtfeO, <t 

!)^^L<|j:^2 0gT'fc6, CCX r^rj^r^j iit 

[0 0 6 5 ] SBiaHE&iEitftL ill, 1SJft*»«Six. 
rf>>o, 0f^<^) try^-ca*s<x5o 3Si <o<K«iSil»L i 

Rfl£>MIBl4, ^l-PS^^ix-r, titlfl-16/imt' 
£>*K fftL<li2-5Mmt*>5, SS2<0<E&B:*lL 
2(1, «»#&i£$;jx, *>o, 3f$<oe5/ft«£Sn 

6o m2(o<Kffie:^L 2 monan^. »cissnf, 

[0 0 6 6 ] W — <0»l<Dfi»K*L 1±KE«3*X 

fc, B^9^;-asi«3 2it s^ic^[6](c-r 

*xX*J«i**xX^S. y 3 200^^^^^ 

^xfcflgY 1 0 (1, ff*L<(10. S 6C» 

*L<f40. 5~2 M m, »t£#£L< f4**J 1 /xmX*> 

So 

[0 0 6 7 ] — cr)^ 2 tfXSStt^L 2 ±(CgSg^^X 

^^^■rnfciffiX 1 Oil, ff£L<(10. 5 — 5/zm, 
J: !9 U < 14 0 . 5 — 2 ^ m, L < I4&) 1 v 

[0 0 6 8 ] ¥@^^i-*3V>x, h u^5 L *-f-4i'JBHH« 
2 4^Wiia(:^si)6, y 5 3 2oo®^^ 
#J^(l, ^dfiS^E £4x-f\ ^^Kli3 0-5 0%, X 
9 ff£ L < 14**14 0%X*>So 14, mfe^-^^ 

L< (4 3 0-5 0%, J: !9»* L< I4*«J4 0%X*> 

[0 0 6 9 ] ::t (mti^-v hj t*4, ^^--^ 

0 3 (Cjo^XJl, r^fifca-n-/ hj (4, KftJgABCD 
Jcj:oXH*ixS»ttX*>6c 

[0 0 7 0] ^*-£iS|lffl«3 2(05FBd?B«*4, ^IwUS 
S^f, fc£;ttf*ft?g, R»***f 5: i:^X# 
5o ^5-i£h»««3 2<75 5pffi»«l4. ^^L<ll^^ 
«X*>!9, J: Off* U< !4*?gX*>?)x ^lCff*L<ll 
IE*JgX*)5o / 5 - fl«5H« 3 2 iE*Jg 
X*>6tx h u^^^^^SIS® 2 4f^ic, J: Affile y 
^-£j§|5ffli«3 2 Sr^^-r^C b&V£ 5o /tir^Lli. 

-£b^^«3 2SrlD»jll:««t5:idS'C#5, C 
<Ofc^, tS$i*^^-^X?gj«$ixfe-*±E« ^ 
tf, «Jtft^^->-C*fiRSix^y- hS«^i^i 
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[0 0 7 1] -fiStffpSc 3 2 <OSpBB»tt*SjE**-C 

fes^-g^^^t, — m<D&£ t i o n, ^icpg^^ix 

/jtl^s, fcaiil-lO^m, »*L<rtl*^5/i 
m, i9ff4L<lt tt2Mm-C*>«. y*-fii»«« 

^i2^fimo^um^itfe5:^ai y 

^Wl^6C t^"C# -5c y ^-MS«(3 2^-iZ2^fi 70 
ST10^5wm£JiTffcS:tl:«t»)> aSM"** h 

u 6rtfc^i&@2 i &»«e>»ifHifc, y ^ 

* (fc*;ttf[El»«*) 3 OW±JdSSIStt5«6l»JB<0 

-a^®«c^0-522O«$T 1 0^5//m^TT*$)6S§ 
KH, S2tSttU2 1 <BBF«I««K*5^T* y$ 

X^CVDSlCt B * h Isls* 1 6rt*Cjfe3»Ji 2 1 

[0 0 7 2 ] -&%mm 3 2 <B¥E*ttaSjE;**<B 

0A5yS--i&«MB*3 211, E^^«^WtC*Ha-r« 
aSl, S2^ft^, 0 C^*f[^i-6iZ2 S 1 , S2[p)± 
Ofp^FMGlOlj;, MMwR:6Sit*^a s * #£L<I1 
0. 5 — 5^m, J:Dff*L<l»Umr*fc5, *fc 
fl, BdBGlOli, ys-fiffiffligcS 2<7D-jZ2(D^$T 

«c3 20 — iZ2<7}g$T 1 00, IJJS^-efcSr. i # X 

[0 0 7 3] y $ -flagiS 3 2 <03PE*iR*SjE^*^ 
*&(C, W — ©»2^ffi«E«L 2±fce«3;fxfc, |» 

i22S3, S4^rtte o r (75*t^]i-^i22 S 3 , S 4 fWJ± 

0. 5-5//m v X 9 L < fltt 1 /i mtfcio * 
(1, rafiSG2 0fl, y S-£ia5ffl«3 2£> — iQOftS T 
lOi!)fi<RSSna:i^9*l<, y^-iaSBffl ^ 
igc 3 2<D-iZ2^^$T 1 0(0, IJI^t'fc^:^^ 

[0074] y s -dh&m® 3 2 <D¥mmvtfriEjjB<D 
ms^n. nxmvmy&o. y s-oai««3 2<nn 

*|6)i:fnfcBY10ll 3 2(^-i2^ 

[0 0 7 5] (ft^M) y^-aMSc3 2^W±<D 50 
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[0076] (1) H4 (a) \Z7F-tX0\C, hU'Xf 

[ 0 0 7 7 ] La>U #3lt&CDflgteK:fc5^Tfl* SI 4 
(b) ic^-TJ; e> y 5 "-£itt«« 3 2*1, frJjfak 

i^otatt, »Q<Ottoy^— fii(B««3 2(1, 
y^-flitt«*3 2^7gdcffiBSrfiH»-r^C kft< , 

ihE^^f+ifitcy ^ -aasffiia 3 2 *aijticjg*-r a z 
[0078] *jH6<o»i»ici3^-ctt, y^-a 

5 0 o^t), fH)-(om2<o{gffia:»L 2±{c^^>, sit) 
£ 9 y $ 3 2 n, 2vN(cfT*rpi«ci-n-c*« 

Sixr^6o Z<Dtz.fr, y*-i£bSMBJac3 2***1 <Z)fi 
6*ihK«^f+iStc, ys-iatt««3 2*«j8fc*tf 
[ 0 0 7 9 ] (2) *JI*<0««-Ctt, fflS#WK«JLE: 

«jc«4sy 5-iatt««tt. ^ics^^iti^o 

[0080] 0 4 (b) \z$$\,^x. m±\zm^>frft\c 
mtet>y ^-ft&m^o'h. m±mm^WL^h^— 

y^-£jffl5®«E(i, *jfe^y ^-tasis®iSc<o^fli^tfe^ 



17 

cox 3^»W4i:6:H^x6ii6o 
[0 0 8 1 ] (a) mfty^-dh&mt&z&'fc'tz^is 
* bm^m^^xD^mmt * y , &&y ^ -&%im%L 

(b) mfty^-dh&mw 

^u-^^hl^ii, f^xfc u^* h/Itf^ huyf?: 

^>yicm&mz&&-to (c) »ffy5-fl»H«o 
^Eu^n. mmmwitteZo u) rco^®^^ 

S/f 1 (scratch) fr±Ctz.V'tZ>o 

[0082] isfris.- *mi&<DMmx*n, mffy^-& 

[0 0 8 3] <#ifcE«) ^tc. M±\x®*tM:fr&)^n 
W-tZ>o 05*2, M±K^&WtW-tZ>tztbmx~fo'DT. 

y * -^um^^^-r z> v ^>mfacow-mmv3bz 0 

[0 0 8 4 ] (1) SfllM, I7^f O'WAl^lH 

:/ffl«A 1 £ y ^-£jgtf«igc3 2i*s^a-H 

S ^^^C6o r ^^ihEigc^ij^W 1 f*. 
**Sr»*6C t*st?#ntf4»tc»3feS4xi", tit HOI 
0. 5-20^m, ff^K(j:l-5^mtfc^ 0 * 

x% ^r^-r ygigcA i <of+ifi*-e*j*sn-c^a^ 
[0 0 8 5 ] (2) sg2ic, y-hS«^^$ix$: 

file Six, y-hi:7^f^t^iS^^M$nXL 

Mr-it zubz-zz hfrxzixtffticmmtsti'r , tz.tz.tf 

0. 5-20;im, £f£ U < (5 1 ~ 5 m X&> £<, 
[0 0 8 6 ] (3) n p ^/I'ch^it 
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<Z>»£\ n S^'i^ p ?x/^^iy> — £j§|Sffl«c3 2 & 

L< 1*1 ~5 /i m-C*>6o ^ S 

-a«5SJjc3 2li, ^ittKi£lw»^6^MgT\ n !> 

70 [0 0 8 7] (4) SS4K. Itiit^ 

j*s*x*fc«>, «>3i/u««A4^«tt*^^K<b-rsft 

0. 5~20/im, jff^L<(il-5/iintfc^, 
*0 [0 0 8 8] [¥«*3S«0>»{iS;*a:] 

[0 0 8 9 ] (1) £i\ 0 6 (a) Lfc** 
5o ^7Kll2W0IKtlj:, Aci itfltft->y 

/c ^ ^ 5 ~ 2 0 nmT-fe^o 
[0 0 9 0] #;{c x ^5/ KS l 2 _hfc ^FS^ h 
1 4 ^Mt^o h s/^S 1 4 £ Ltlt 

»* fctt*M* t»*f 6 c i *S"Cif 6. *JH«»tU 

h y^JB 1 4<Dmf&l?&:b LX&s 'AftnJi&tzb ;tlf 

+#*Blff, fci:ilf5 0-2 5 0 nm^lJ|^ft 
[0 0 9 1 ] ftJC h 1 4 <D±\Z, ffiJ£<D 
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$c3 0, 3 2<D'<#->'&mf$L$tlZ> X 0 — - 

[0 0 9 2] (2) IU6 (b) fc**-t-J: 5 ic, ^ 

[0 0 9 3 ] (3) &ic x l/^hlRl^it5, 70 
i/^ hlRllt /-cir^iir yi/y^CJ: 01** Six 

5 0 gc^T% B6 (c) {ZTF-txoiz^ mm* h y<m 

14&-?*?bLX, yy 3>1IS1 O^x^f 

L, huyf i6 4WtSo hi/yf 16 WSft 

^Kf+^gftSa^ fc^tf3 0 0-5 0 0 nm-Cfc 

>5o 'y^ySteio^s/fy^ii, K?>rxyty 

^®ig3 0, 3 2^)MWf-^t$ ) / ) ;^ 
*t\ 21^)h l^*" 1 6 

£jgtf®«c3 0, 3 2<Dmmmw;<D : T- 

^ftfiali, 7 0SH±9 0S*fflffc5:^5ff*l 

[ 0 0 9 4 J I21^t>iv^^ lot 

MB* h s"*J§ 1 4 i:(DF B 1(:^SLT^6^^ K/f 1 2 
«?)M^xyfy^t6o 

[ 0 0 9 5 ] (4) B7 (a) ICtt^T £ o jjft 

®Hk?£t-£ 13 . h u > ^ 1 6 [Ztetf a ySfi 10 50 

OjJfflffiSr&fbU h u^RffcBIl 8 &mj8.-tZ>o * 
fc x co&ftfblcJzo-C, />'y Kil 2(OS»^xs/f 

x^s^ri^c t (c j; t) s aa5ta«c3o, 32^1^ 
1 0 a*i. mitziix. %&&mxfz> 0 bisi/^mtm 

18<nmmn, fc^lflO-70nmtffc^ u 
<(il 0-50 n mtfcS, 

[0 0 9 6 ] (5) &IC X 17 (b) (C^-f^lC, h 

i^yf 1 6 zmfr&ts X 5 I- IT, il&ftJi 2 1 

^fe^/12 1 uxii. fctAfiikfk^ 

y 3 >&mf a: t*sx-S 60 il&gfcJI 2 1 (OBlffrt, h ^ 
uyf 16^:1^ '><f<tt)l^h^^ll4 

1 <D8SJ¥IA, fc<bx.li5 0 0-8 0 0 nmT^5 g 
JI2 i<D«8Wa:£ lt<t fciWMS^X^C 
VD (HDP-CVD) ft, ^CVD&, TEOS7'7 

[ 0 0 9 7 ] (6) &tC. 07 (c) C^ti 0 Id, $fe 

«■ 2 l fcCMPfefcj: 9 ::<B¥«ffcrt:, 
$FI§* h 1 4 ASBm-*-5*T-fT9 0 o£>K EFig 
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icio^T. ys-cfbS$SB«3 2j&swrts*xT^*. -r* 

3 2dS?gfiKS^TV^o tit. ^^flM«t3 2 

S^#«««2 4rtfc*3VNTy5-ia«tB«3 2^ttH 
K«/a£ixfc#*:t1\ y^-a^ffi«c3 2 IcSSSlfcflFIg 

L/c^oT, mftLfc*»!0i«««3 OK 

[0 0 9 8 ] (7) Bl 8 {-^F"t"ct 9 fC, h 

HI 2 K7r:-r £ 9 lC x /<y Kil 2 £ x &»Ji 2 1 

LX, h l 6 rtlc h i^>^*63»H 2 0 *s*ritsn 

[0 0 9 9] £A7\ ***cO«j|B^«6* 

[0 10 0] ***^»lBJC««*#ft:««^«56*ft 
tC^^T(i, ^^-ifbSl5««c3 2*s x ^^i*^@(7)3ST' 

^T. y $-rDi»««3 2dS«JtJC*«SiXT^5, -t 
CDig^:, II (6) -Cf£^ Ufcct -3iw. m^ufc^Sba 

[0101] [UttM] y ^-£b^m«^ia@^ a ^->- 

[0 10 2] (^m^'J^^f^) WT, 5¥ffl0HO*f*S:Bi 
[0 10 3] (1) S«SWtw*3t>r«, 

(a) ft 1 coiSffiil^cbfT^^^^^-r^Sli. ftl 
8 . 4g£ Lfco 

(b) mi<Di&mm.mm<onmft. »3. 2^ma- 

(c) »2 0?(SfflHi»i:^]^r6)i:O*i-ft«H. ^l 
8. 4gi: Lfco 

(d) *2C0EffliE«SRBO[WBS«, ft 3. 2 ^ m t L 

(e) *^-»«iH*^*tta5«afe!9icds«>5y$-ia 
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(f) y*-&t$mti$L<o¥wm#;i*. iE^mt\^ti. 

( g ) y * -dh&mt&<v¥-m&W;<7>--mn, 2nmtL 

(h) m-<Dm i <Dfomm.m±ic&wi5fttz, mv&o 

it m b I, tec 

(i) m-<Dm2<Dmmm.m±.{z&Wi£i'itc. 

li m k L tZo 
1 // m t L /c 0 

(k) IPJ-OJB2<DffiffliMI±^EJtS^fe. R0<&3 
1/tmH/Co 

(i) ys-dbffi««i4, *<o*i£.^ »i^iSffliE» 
(m) ^5-ia»ti«tt, *<D*'bt>K m2(DiRmmm 

(n) ^»W*fcl4»»WtC*ihK«^l[*6^5-a 
[0104] ( 2 ) -«ll:E«Ji, *a£iSB««(0«lO 

[0105] o) xaaAMttmanama: i o ^ mx 

£I$B 1 L/c 0 
[0 10 6] (JtttW*)ft«0 WT, ItW^^tt^lfe 

[0 10 7] (1) tt«&tf"J 1^^X14, ^ 

(a) fr^WJc§»?)^3y5--a»tH«IB<oiBHI*i, 1 
n m <*: Lfc 0 

(b) M*WJc«?)*9^^-ia««*IB<oiBlBltt, l 
/i m £ L /c 0 

(c) y$-i£b»«R«<0¥ffi*tttt, JEXmtLtZo 

(d) y 5-ia»«tf<B— 2214, 

(e) ^(*W*fctt*»WlC*Jl:K**cj|ft*^§-ini 

(*±K«Jw«i-S^5-fii»««t,«tf) *4, 

[0108] (2) «ihK«tt, 2ijaasii8H«<o«Ho 

H«fcR«Lfc. *JhK«0«tt, 

[0109] o) nw&^mmv^f-^n, nnm 
t m»<o mm Ltio niMog«A i 

twJtiC-t--6««*A 2 k ITtL, Jji«©|i«Bli: 

[0 110] (JS*) Ctf>*S**l2 9*3j:tfia 1 OMtt; 
■To 13 9 14, XttffKcffiS aj£>¥ffiia-e*> 
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6o 01 014, tb$fcWc&6 ^^xnco — as<&spffi0X*> 
6o #*5> ^i»X-^$n^jE^^*4^^(C^^$n/Jiy 

[0111] fcfc«0»JU:*5V>Xf4, @i§ScA 2 Kio^X, 1 

frX^fcv\, C^KttLX, 3£t6WK:*s^Xl4, £§i$A 

[0112] St, jMfc«fci3^Xti:* si&aasfflttPd] 
^>fMPHdS»5^S« (S«B1) (w*5^X, y^-ifbfflSffl 

i4, it»ia»«*noiiiiH^ifev^ff« (g«B2) ic^ 
[0113] &L±<Dzkt>*(b. nmm\c£ti&* it&m 

***-c#*c k 

[0 1 14] [£«W] *3§^(4, ±E<o*lB<o*lB*c 

[0 115] (1) ±IE^jMfcO**fc*5^Ttt, y$ 
-£iffi«*3 2 14, y$-db9S»«3 2<3*'i>#. ^1 

fc c Lfl*U ^5-fl»««3 214, y^-t£b^r>ffi«3 
2 <&*^XN4ftt*totf>as#as. 1 ^ISSlS^L 1 <D± 

y ^-a^®«3 2^11 ofistiL i ±tzt>tiii£ 
\*\ 

30 [0 116] (2) ±S5(?5|SlffiO?gffi(C*5l^Xf4. y$ 
-&gf$Hli&3 2 14, y;-Ma«3 2(DtM, i2 

fc. Lrt*U y^-di^®«3 214, ^ — i£b«5»« 3 
2(^^*L>XN4/<fl>ft&^a5^^ N »2tf>{Rffl.fi:ttL 2<7}± 

y^-dSU««3 2*S»2^ffi«.iE«lL 2±JC*>n« ct 
V\ 

[BiB«)ll*ftHW] 

[iai] h =»>ifi<^ 

^ ^Sdix-fe^o 

[02] H l^*5*t-5A-A«Jc«ofc»aS«:*a;W»c 

[03] (Qtt«««>E«^!5'->'4:BiWi"Sfc* 
oO0X^^o 

[04] y ^-dbfflSBW^ffilK^^-^o^fflSliSSrtt 

[05] *ihE«cSrKW-t-*t^iax«>ox, y^-a 

[06] ||»a?«ffiJC«6**<*:SIBO»iSXS**^: 
50 W»C^i-»ffiBaxfc^o • 
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[07] mi&vmmz&z*mfcms<n$iigi:m&m& 

[08] Jl«6<o»llB^«**»»i6B^»iSX«Sr«a 

[09] HlfiW(c«-6 ^i^O — ax^5p®|g-c*)5 0 
[010] tfcRWCRS !>x/N(D-gU<7)?I[ilT^^ 0 
[011] t£*£> h u-^S^mtttlfSrfflfflUfc, * 

[012] y$-d»«lgES:«fiKUfc»*^*5lt«, h 

[«F*«>ttW] 
10 y a yss 

1 2 y Kg 

1 4 $FS* h y 

16 H u >^ 

18 huyffifCI 
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2 0 hi/yffeil 

2 1 $&3t® 

2 4 St^#«tW* 

3 o mw&^m® 
32 

di sg i <Dmmm.ifcm<Dfflm 

D2 »2<DiS3Bia«IIB^W]IB 

g i o , g 2 o mm±<Dr$m 
l i mi *>ik&es 

70 L2 SB2£>iE&B:*l 

S1.S2. S3, S4 >2 

tio y $-&nm%Ko— m<D&$ 
x i o -mm 

Y 1 0 

e 2 m2<DiRm)B.mkmjj\z\k<Dt£-tn 
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